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ABSTRACT 



Title of Thesis: Resource Allocation for the United States Navy 

Attack Carrier Striking Force in the 1968-1980 
Period . 

James F. Jenista, Jr., Master of Arts, 1967. 

Thesis directed by: William A. Niskanen, Ph.D. 

Neil M. Singer, Ph.D. 

The problem of efficient allocation of scarce resources occurs 
in industry and in military planning . Replacement schedules for 
existing production equipment can be analyzed for both organizations 
using the same techniques . 

Replacement of the remaining World War II - built HANCOCK- 
class aircraft carriers is scheduled for the mid-1970 period. The 
hypothesis is tested that replacement can be made earlier than sched- 
uled with no increase in cost. Two alternative replacement schedules 
are set forth, using conventional-power carriers in one and nuclear- 
power carriers in the other. 

Methods of conducting a cost-effectiveness analysis of this 
type are discussed in some detail. The method of setting the 
alternatives equal in cost and measuring the resulting effectiveness 
is selected. Marginal effectiveness and its analysis are discussed. 

The techniques for estimating system cost and adjustment of 
force levels to set them equal are illustrated with unclassified 
examples. Hypothetical scenarios postulated in order to allow force 
effectiveness to be measured are then described and illustrated. 



Discussion of the results of the classified analysis is carried 
out in unclassified terms. It is emphasized that analysis of this 
type does not determine which alternative should be chosen. It pro- 
vides the decision-maker with a logical presentation of the probable 
consequences of each alternative set forth for the analysis so that 
he may make a more efficient choice in his allocation of the resources 
at his command . 
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CHAPTER I 



INTRODUCTION 

The problem of efficient allocation of scarce resources exists 
in some form in every industry. 

Consider the Edge-Ring Division of Consolidated Corridors, Ltd, 
This firm produces a single output for consumption in a highly com- 
petitive industry. Its production process is shown in block diagram 
form in Figure 1, 

The plant has a number of B-machines, of varying ages and capa- 
cities, The process requires one B-machine connected with a set of 
the auxiliary machines labeled A^, ^12 9 etc • • Certain inputs are 
provided by E and S; the quantity depends on the particular model B 
in use. 

Production scheduling is further complicated by some incompati- 
bilities; certain models of the A... cannot be connected with some of 

ID 

the or, if connected, will not operate with any degree of 
efficiency. 

The production manager has been directed to submit his proposed 
program for replacement of outmoded and/or worn-out machines for the 
next few years. This program will be a complex one, since a number 
of factors must be taken into consideration. First, his budget is 
constrained by corporate headquarters , within his budget limitations 
he must attempt to produce the "best" possible output. The defini- 
tion of "best" itself requires that some form of measurement of the 
desired qualities of the output must be found, and agreed upon by 



1 
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FIGURE 1 

EDGE-RING DIVISION PRODUCTION PROCESS 




OUTPUT 



OUTPUT 



OUTPUT 
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everyone concerned. Second, the fact that: the industry is highly 
competitive means that other firms’ threats to Edge-Ring's share 
of the market must be taken into consideration. This is especially 
true in the time-phasing of equipment purchases planned to take ad- 
vantage of product improvements in their design. Finally, the possi- 
ble loss of investment returns from other purchases which might be 
made with the capital funds available must be balanced against the 
expected gains from early investment in machinery with a greater 
capacity. One example would be the investing of capital funds in 
securities offering a high interest rate, and postponing the equip- 
ment purchase. Net revenue gain might be greater in this manner, 
although the possibility of competitive firms capturing Edge-Ring’s 
share of the market could seriously affect the future revenue pre- 
dictions, Uncertainty about future demand is a major factor in 
this decision; often the only source of this vital item is a sub- 
jective evaluation of the market. 

Faced with a problem of such magnitude and complexity, the 
manager is greatly assisted by the proper use of the analytic tools 
of economic decision-making. Proper analysis will allow him to 
compare the relative merits and disadvantages of any proposed plan 
or set of plans before coming to a decision on which one to propose. 
The analyst must not only rank the alternatives in terms of output, 
but must indicate the marginal cost involved in accepting each 
alternative, as well as the marginal cost of rejecting the others. 

Military decision-making in the Department of Defense encounters 
very much the same sort of problems. Economic analysis in a mili 
tary context is critical for two very important reasons. The 
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resources available to the nation as a whole, and therefore for 
its defense, are limited and require efficient allocation to their 
alternative uses. At the same time, the cost of failure to pro- 
vide adequate defense may be incalculable. The risk associated 
with any specific level of defense by virture of the uncertainty 
of future world events further complicates the problem. In terms 
of our hypothetical firm, it compares with the uncertainty of pre- 
dicting future demand. 

The United States Navy attack carrier striking forces are 

charged with production of a single, but multidimensional, output, 

described by their mission: 

". . .to serve as floating air bases; to engage 
any forces afloat and ashore which threaten our ^ 
control of the sea; and to support other forces.” 

The force is currently composed of sixteen aircraft carriers, 

fifteen of them in commission, and seventeen carrier air wings. 

Force elements are listed in Table 1 at the end of this chapter. 

The aircraft currently in use or under development are listed in 

Table 2. 

Efficient allocation of resources in the attack carrier 
striking force is directly involved with the planned replacement 
of its capital equipment. The problem is directly analogous to 
that facing the Edge-Ring Division; each carrier and its associated 
air wing forms a production unit, requiring both escorts and support 
ships in order to function. Some combinations of aircraft and ship 
are impractical, or relatively inefficient. The scarce resource is 

^Frank Uhlig, Jr. (ed.), Naval Re view 1962- 1963 (Annapolis, Md. 
United States Naval Tnst:i*:uue, 1962’), pT 2197 
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the assigned share of the National Defense Budget; maximum effi- 
ciency in its allocation is vital to our nation’s survival. 

The first five carriers listed in Table 1 were originally con- 
structed as ESSEX-class carriers during and after World War II. A 
number of modifications have been made to these carriers in order 
to adapt them for use with modern jet aircraft.'*' Despite these 
extensive changes, these carriers are approaching obselescence . 

As the HANCOCK-class carriers become older, they require 
continuous repair and costly improvement to keep them in operation. 
Certain of the newer aircraft are unable to operate from this class, 

notably the F-4 and the F-111B, the current and next-generation 

2 

fighter aircraft. The currently assigned fighter, the F-8 
Crusader, was first delivered to the fleet in 1960. A modifica- 
tion program is under way to extend the life of some of rhese air- 
craft for use aboard the HANCOCK-class.^ 

The size of modern jet aircraft is another important factor 
which affects the decision to retire the HANCOCK-class. Ships 



^The most readily observed changes are an angled deck for land- 
ing, enclosed bow, number three elevator moved to the deck edge, 
steam catapults, and the mirror landing system. Internal modifi- 
cations are numerous and continuing. The U.S.S. 0RI3KANY (CVA-34)- 
is equipped with the Naval Tactical Data System, an automated, com- 
puter-assisted air defense system which will ultimately be installed 
on all attack carriers. Former ESSEX-class carriers with the modi- 
fications listed above are now considered the HANCOCK-class; their 
conversion is referred to as the 27-C conversion. Source; Raymond 
V. B. Blackman (ed.), Jane’s Fighting Ships, 1965-1966 (New York; 
McGraw-Hill, 1965), p, 324. 

r, 

*~U,S,, Congress, House, Subcommittee of the Committee on Appro- 
priations, Hearings on the Department of Defense Appropriations for 
1967 , 89th Cong., 2nd Sess., 1§66, Part 1, p 151 T~ 

^Naval Aviation News, June, 1966, p, 28. 



